There are occasional incidences of gallstone spillage during laparoscopic cholecystectomy, and there have been frequent reports on such a topic in the literature. To the best of our knowledge, however, there have been no reports about spilled stones caused by spontaneously perforated hemorrhagic cholecystitis. Here, we report the radiologic findings of spilled stones caused by spontaneously perforated hemorrhagic cholecystitis in a 55-year-old man.
INTRODUCTION
With the increased use of laparoscopic surgery, the spillage of gallstones during laparoscopic cholecystectomy has been reported in 6%-40% of cases [1, 2] . To the best of our knowledge, however, there have been no reports about spilled stones caused by spontaneously perforated hemorrhagic cholecystitis. Here, we present ultrasonography (US) and computed tomography (CT) images of this rare condition.
CASE REPORT
A 55-year-old man complained of abrupt upper abdominal pain during hospitalization for a brain abscess. A complete blood count taken 12 h after the attack showed that the level of hemoglobin dropped to 8.8 g/L (from 13.3 g/L, 36 h before the attack). Other blood analysis revealed mild thrombocytopenia (platelet count 106 × 10 3 /μL), and mild hyperbilirubinemia (total bilirubin concentration 1.7 mg/dL); however, the white blood cell count was normal (9.27 × 10 6 /μL). Immediately after the attack, the patient underwent US, which demonstrated echogenic material in the gallbladder lumen ( Figure 1A) , with a positive sonographic Murphy's sign. US was discontinued because the patient complained of severe abdominal pain. Contrast-enhanced CT was performed and its images revealed high-density fl uid, both inside and outside the gallbladder. One impacted cystic duct stone was seen, as were several calcifi ed objects (which looked like stones), within the high-density (46-61 HU) fl uid surrounding the gallbladder ( Figure 1B and C) . A defect in the wall or mucosal disruption of the gallbladder was also noted ( Figure 1D and E). In addition, underlying liver cirrhosis with splenomegaly was observed. Percutaneous transhepatic gallbladder drainage (PTGBD) and cholangiography were performed. Cholecystography demonstrated contrast leakage from the gallbladder ( Figure 1F ).
He had a medical history of several years of alcoholic liver cirrhosis with mild esophageal varices and multiple gallbladder stones. Two months before the current attack, he underwent an abdominal CT scan to evaluate liver cirrhosis. At that time, CT revealed multiple stones in the gallbladder, without complications ( Figure 1G ).
DISCUSSION
Laparoscopic cholecystectomy has become a popular alternative to open surgery for the treatment of gallstones. With the increase in laparoscopic cholecystectomy, the incidence of gallstone spillage has increased, with an incidence ranging from 6% to 40% [1, 2] . The complications of peritoneal spilled gallstones are abscess, fi stula formation within various intraperitoneal organs, or sinus tract formation [3] [4] [5] [6] [7] . To the best of our knowledge, however, gallstone spillage caused by spontaneously perforated hemorrhagic cholecystitis in a patient who did not undergo cholecystectomy has not been reported.
The proposed mechanism of gallbladder perforation is stone impaction in the cystic duct, which leads to retention of secretion from mucus glands and distention, with progressive distention leading to vascular compromise, followed by necrosis and perforation [8] . During this process, bleeding can occur, which results in hemorrhagic cholewww.wjgnet.com cystitis with hemoperitoneum. In our case, the patient had liver cirrhosis and therefore the risk of bleeding could have been increased.
In our study, US showed heterogeneous, highly echogenic material, both within and outside the gallbladder lumen, which may have been suggestive of gallbladder perforation with hemorrhage. However, we could not detect the exact perforation site nor spilled gallstones on US, and so we were not able to diagnose gallbladder perforation at that time. CT clearly demonstrated the perforation site at the gallbladder wall and spilled radiopaque stones that were missed on US. It has been reported that distended gallbladder, thickened and bulging gallbladder wall, pericholecystic fl uid, cholelethiasis, and gallbladder wall defects are the US and CT fi ndings of gallbladder perforation. The most specifi c of these fi ndings is gallbladder wall defects, with a detection rate of 38.4% on US and 69.2% on CT [9] . The most common site of perforation is reported to be the fundus (70% of cases), due to poor vascular supply [10] .
In conclusion, gallstone spillage due to spontaneous perforation is a very rare condition. However, US or CT visualization of mucosal disruption of the gallbladder wall, with gallstones within hemoperitoneum is suggestive of the condition. Figure 1 A 55-year-old man with right upper quadrant pain. US images (A) demonstrate heterogeneous, highly echogenic material, both within and outside the gallbladder lumen (arrows), with a positive sonographic Murphy's sign. Non-contrast (B) and contrast-enhanced (C) transverse CT images show high-attenuation (46-61HU) material, both in the gallbladder lumen and pericholecystic space. One stone is seen in the cystic duct (long arrow) and calcifi ed material (with the same appearance as the cystic duct stone) is seen in the fl uid collected (short arrow) around the gallbladder. Contrast-enhanced coronal CT images (D, E) show well the impacted cystic-duct stone (arrow), and the mucosal defect with continuation of hemorrhage (dotted arrow). PTGBD (F) with cholecystography demonstrates contrast leakage from the gallbladder. Contrastenhanced transverse CT images (G) taken 2 mo before the current attack show multiple stones in the gallbladder neck without complications.
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